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Section 4 
Regulatory Reporting 

As the quarterly performance monitoring efforts progress, TRC expects to generate periodic 

update reports that will be prepared and submitted to SC DHEC.  Following the first and third 

quarters, we anticipate the reporting to be more concise and consist of a cover letter discussion, 

data point location map and applicable data summary tables.  The content of the second 

quarterly report will be more detailed and include a summary of relevant observations, data 

tables revealing analytical results and VOC concentrations, VOC concentration and molarity 

graphs, contaminant distribution plume maps, and cross sections, as appropriate.  It is also 

possible that conference calls, site visits and/or meetings might be coordinated with the 

Department to discuss the data, findings, observations, and align on a suitable path forward for 

implementation during the ensuing performance monitoring period. 

Upon completion of the fourth quarterly performance monitoring event and likely completion 

of the pilot study, TRC envisions preparation of the more detailed and comprehensive 

Expanded ABC+® Pilot Study Report.  At this time, TRC expects this technical report to be 

prepared in a manner and format consistent with the 2017 ABC+® Pilot Study Report.  As 

previously requested by the Department, the Expanded ABC+® Pilot Study Report will include 

pre- and post-injection VOC isoconcentration maps and other relevant documentation that will 

support review and consideration of the ABC+® treatment technology. 

Following SC DHEC review and consideration of the final report, it is possible that additional 

conference calls, site visits and/or meetings may be required to discuss the pilot study data, 

review its findings, observations, and conclusions, and develop alignment regarding a suitable 

path forward with regards to refining the existing FFS and defining the next steps towards 

implementing a site-wide treatment remedy. 
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Section 5 
Schedule 

Upon our receipt of formal SC DHEC approval of this workplan, WPH anticipates initiating the 

work activities described within this workplan within 30 days.  Table 5 provides a preliminary 

schedule of the activities that can be reasonably projected at this time.  TRC anticipates that this 

schedule will be periodically updated and shared with SC DHEC, as the work progress and/or 

unexpected Site conditions are encountered or technical adjustments are necessary to key 

milestone events or deliverables.   

Table 5 
Preliminary Pilot Study Schedule 

ITEM DATE 

Receive SC DHEC Approval to Proceed Week 0 

PRE-INJECTION GROUNDWATER QUALITY 

Well Redevelopment and Rehabilitation Activities Week 2  

Collect Water level measurements and groundwater sampling (77 existing 
wells and 15 multi-level DPT points) 

Week 4 – Week 5 

Conduct laboratory analyses Week 5 – Week 7  

Conduct data validation, evaluation, and tabulation Week 8 – Week 9  

Submit interim report on Groundwater Quality Conditions Week 12  

ABC+® PILOT STUDY 

Prepare/submit UIC Permit Application Week 1 – Week 2 

Prepare/submit DPT Permit Application Week 1 – Week 2 

Receive UIC Permit Approval Week 12 

Conduct driller/remediation subcontracting, scheduling, and coordination Week 13 – Week 14 

Conduct ABC+® Injections at 80 locations across upper VOC plume area Week 18 – Week 22 

Conduct Quarterly and Semi-Annual Performance Monitoring At 3 Month Intervals following 
Injection 

Quarterly and Semi-Annual Progress Reporting 4 Weeks following receipt of 
Quarterly Performance Monitoring 

results 

Conduct data evaluation of final pilot study results and prepare final pilot 
study report for submittal to SC DHEC 

14-15 Months following completion 
of injection Activities  

Discuss  Expanded Pilot Test Report with SC DHEC 16 Months following completion of 
Injection Activities 
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Appendix A 
ABC+® Product Description 
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ABC+® PRODUCT DESCRIPTION 
 
Redox Tech, Inc is pleased to offer an enhanced version of our industry proven Anaerobic 
Biochem (ABC®) formula, promoting both anaerobic biodegradation and reductive 
dechlorination of halogenated solvents in groundwater.  This product, Anaerobic 
Biochem Plus (ABC+®), is a mixture of our ABC® formula and Zero Valent Iron (ZVI).  
Formulated and mixed on a site-by-site basis, generally up to seventy-five percent (75%) 
by weight of ZVI can be added.  ZVI has been proven and widely accepted as an effective 
in situ remediation technology for treating chlorinated solvents such as TCA, PCE, TCE, 
and daughter products.  The degradation process using ZVI alone is comprised of several 
abiotic reductive dechlorination processes occurring on the surface of the granular iron, 
with the iron acting primarily as an electron donor. 
 
The addition of ZVI to the ABC® mixture provides a number of advantages for enhanced 
reductive dechlorination (ERD).  The ZVI will provide an immediate reduction.  The 
ABC® will provide short-term and long-term nutrients to support anaerobic bacteria 
growth, which also assists in creating a reducing environment.  ABC® contains soluble 
lactic acid and a phosphate buffer that maintains the pH in a range that is best suited for 
microbial growth and provides an important micronutrient for bioremediation.  In 
addition, the corrosion of iron metal yields ferrous iron and hydrogen, both of which are 
possible reducing agents.  The hydrogen gas produced is also an excellent energy source 
for a wide variety of anaerobic bacteria.   
 
The ABC® and ZVI are mixed with potable water and emplaced in the subsurface 
simultaneously.  The dilution factor (i.e. water content) can be adjusted to achieve optimal 
dispersion and distribution based on site-specific parameters such as well spacing, 
permeability of the formation, and contaminant concentrations.  The solution can be 
emplaced by a variety of techniques, including injection through wells or drill rods (for 
permeable geologic environments such as sands and fractured rock), hydraulic fracturing 
(for lower permeable environments such as silt and clay), and through soil blending (for 
all unconsolidated shallow depth applications less than 20 ft bgs).  All of these techniques 
are part of Redox Tech’s service offerings.  
 
ABC+ also provides an effective treatment of soluble chromium by rapidly reducing the 
hexavalent state to the insoluble trivalent state. The dispersed ZVI also provides a 
multitude of immobilizing sorption sites for other heavy metal contaminants. 
 
Benefits of ABC+ include: 

• The presence of ZVI allows for the rapid and complete dechlorination of target 
compounds.  Degradation rates using ZVI are several orders of magnitude greater 
than under natural conditions.  As a consequence, the process does not result in 
the formation of daughter products other than ethene, ethane, and methane. 

• ABC can potentially last more than 2 years in the subsurface environment due to 
slow releasing compounds, allowing for long-term anaerobic biodegradation 
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Redox Tech, LLC 

• ZVI has been shown to last greater than 10 years in environmental applications 
• By creating a reducing environment and a multitude of sorption sites, ABC+ has 

the ability to provide long term immobilization of heavy metals (e.g. Cr, Ni, Zn, 
Hg, As) 

• Does not require direct contact to act on target constituents.   
• Does not divert groundwater flow.  ABC® is typically mixed at a 15% by weight 

solution with water.  The viscosity of the solution is similar to sugar water and 
therefore does not measurably influence groundwater flow paths.  Due to the 
relatively low volume of ZVI used, it does not measurably lower the bulk 
permeability of the formation.  

• Ease of handling.  The ABC+® product is comprised of food grade compounds and 
therefore does not require high-levels of personal protective equipment (PPE) or 
special training to handle.  The ZVI is a stable compound that also requires low-
level PPE protection. 

• Patent protection:  Redox Tech is licensed under Envirometal Technologies, Inc. 
(an Adventus Company) who is the current holder of patents pertaining to 
remediation using ZVI.  Therefore, Redox Tech is able to market, sell, and emplace 
our ABC+ product.  There is no patent infringement risk to the client in selecting 
the ABC+ approach.  

• Price advantage.  The cost of the ABC+ formula is an extremely competitive 
approach in relation to other ERD products on the market. 

• ABC+ produces a significantly lower redox potential of approximately –600 mV 
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Let Redox Tech help formulate a remedial program for your site today. For more 
information visit our web page at www.redox-tech.com or contact: 

 
John Haselow 

Redox Tech, LLC 
200 Quade Drive 
Cary, NC 27513 

919-678-0140 
jhaselow@redox-tech.com 
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Appendix B 
Proposed Bioaugmentation Product Information 



The Simple Choice 
for Bioaugmentation™
Shaw’s Dechlorinating Culture, SDC-9™Contact

Robert J. Steffan, PhD
Director, Biotechnology Applications

17 Princess Road
Lawrenceville, NJ 08648

Phone: 609.895.5350
rob.steffan@shawgrp.com

www.shawgrp.com/bioaugmentation

Shaw’s 4000-L Fermentor and Cell Concentrator

Simply Available
Shaw maintains the largest and most advanced 
fermentation facility in the environmental industry and is 
staffed with the industry’s most experienced fermentation 
scientists. SDC-9TM cultures can be produced in volumes 
up to 4000 L per batch for treatment of even the largest 
contaminated sites. Typical lead times for large cultures 
(>200 L) are only 2 weeks, and smaller cultures are often 
available on even shorter notice. 

About Shaw Environmental, Inc.
From restoring contaminated sites like the Fernald Closure 
Project in Ohio, a former uranium processing facility, to 
devising innovative solutions to complex environmental 
issues, such as the removal of MTBE and perchlorate, 
to designing modern, safe solid waste landfi lls, Shaw 
is a worldwide leader in environmental protection 
and remediation.

Using our engineering, design, and construction expertise, 
we work with our clients to:

• Remediate contamination and restore land to a 
usable state 

• Safely dispose of hazardous and toxic waste, 
including high-level waste 

• Develop modern solid waste landfi lls and 
transfer stations 

• Keep the air and water contaminant-free 

• Respond quickly and effi ciently to emergency situations

Shaw’s broad experience and multidisciplinary 
approach provide the expertise and fl exibility to meet 
your environmental project needs. 



Simply Better
• Degrades mixed chlorinated solvents 

(PCE, TCE, cDCE, VC, TCA, CT, CF)
• Not inhibited by Chloroform like other 

commercially available cultures
• Rapid and complete degradation of cDCE 

and Vinyl Chloride
• Degrades high concentrations of contaminants

Simply More for Your Money
• Lowest per-liter prices
• Highest DHC concentrations
• 10-fold cell concentration available to reduce 

shipping costs
• SDC-9 delivery kegs allow inexpensive and fl exible 

culture injection
• No requirement for a Shaw technician to 

be on-site for injection

Simply Available
• 4000 L fermentation capacity
• Typical lead times only 2 weeks
• Affordable overnight UPS shipping 

Simply Guaranteed
• Guaranteed lowest price!
• Guaranteed DHC concentrations
• Guaranteed highest activity 
• Guaranteed lowest overnight shipping cost 
• Cell concentration guarantees lowest culture impurities

Shaw’s Dechlorinating Culture—SDC-9™
The Simple Choice for Bioaugmentation™ 

Simply Better
Shaw Environmental, Inc., a Shaw Group Company (Shaw) developed 
SDC-9TM specifi cally to treat chlorinated solvent contaminated 
aquifers. The culture contains Dehalococcoides sp. (DHC) 
bacteria that degrade a wide range of chlorinated contaminants 
via dehalorespiration. In addition to degrading highly chlorinated 
ethenes like PCE and TCE, the culture rapidly dechlorinates cDCE 
and vinyl chloride to non-toxic ethene, making it well suited for 
treating sites where remediation of PCE and TCE has stalled at these 
intermediates. In addition, SDC-9TM contains microbes capable 
of dehalogenating halomethanes (e.g., carbon tetrachloride and 
chloroform) and haloethanes (e.g. 1,1,1-TCA and 1,1-DCA), as well 
as mixtures of these halogenated contaminants. SDC-9TM is not 
inhibited by chloroform like other commercially available cultures. The 
culture has been successfully applied at sites throughout the United 
States, including some of the largest in situ bioaugmentation projects 
performed to date. The culture works effectively with any electron 
donor known to support reductive dehalogenation (e.g., vegetable oil, 
lactate, molasses, whey, etc.).

Simply More for Your Money
Shaw is the only company that 
concentrates its bacterial cultures 
before shipment to your site. The cell 
concentration process removes >90% 
of the fermentation by-products that 
accumulate during the fermentation 
process. This ensures that injection of 
SDC-9TM does not create unnecessary 
water quality issues. It also reduces 
shipping volume to ensure rapid and 
cost-effective delivery of SDC-9TM 
cultures. 180 L of SDC-9TM can be 
shipped overnight to your site in a 
single cooler. Overnight shipping allows your cultures to have 
their greatest activity when they arrive at your site.

Kegs are shipped on ice in 
coolers and supplied with 2 
quick connects (one for gas 
and one for liquid) that are 
fi tted with hose barbs for 
attaching 1/4” ID tubing. 


